Is there any clinical importance? Yes, certain receptors and channels are localized to the ciliary membranes in vertebrate cells. In a mouse model for polycystic kidney disease, cation channels cannot be placed correctly on the kidney primary cilia which are defective because of a mutation in one of the IFT particle polypeptides. Other channels and receptors -somatostatin and insulin-like receptors, calcium channels -are also localized on the cilia. Defects in cilia assembly or in IFT-mediated transport of these receptors and channels could result in specific pathologies. IFT is also essential for the assembly and maintenance of the rod and cone outer segments -derivatives of primary 9+0 cilia -in the retina. All the materials for assembly and replacement of the rod outer segment must pass from their site of synthesis in the inner segment, through the connecting cilium by IFT to the outer segment. In mouse mutants of an IFT motor subunit or of one of the IFT polypeptides, the outer segments either do not form, or if they do, they cannot be maintained and blindness results. Defects in cilia formation also have widespread effects on embryonic development. An example of this may be Situs Inversus, where organs such as the heart are randomly placed on the wrong side of the body midline. Improper assembly or function of the 9+0 primary cilia on the nodal cells of the vertebrate embryo may underlie this phenotype. These cilia are hypothesized to move putative inducers to one side of the embryo during early development. In some cases of this syndrome, other ciliary defects such as sterility also occur.
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What is it? Intraflagellar transport (IFT) is a motility process occurring between the membranes and outer doublet microtubules of all eukaryotic motile (9+2) and immotile (9+0) cilia and flagella, but perhaps not terminally differentiated sperm flagella. IFT moves flagellar axonemal precursors such as radial spokes and tubulin to the flagellar tip assembly site. Flagellar microtubules turn over at their tips and IFT is necessary to maintain flagellar length. It may also be involved in the transport of membrane proteins to the ciliary membranes. Is there any clinical importance? Yes, certain receptors and channels are localized to the ciliary membranes in vertebrate cells. In a mouse model for polycystic kidney disease, cation channels cannot be placed correctly on the kidney primary cilia which are defective because of a mutation in one of the IFT particle polypeptides. Other channels and receptors -somatostatin and insulin-like receptors, calcium channels -are also localized on the cilia. Defects in cilia assembly or in IFT-mediated transport of these receptors and channels could result in specific pathologies. IFT is also essential for the assembly and maintenance of the rod and cone outer segments -derivatives of primary 9+0 cilia -in the retina. All the materials for assembly and replacement of the rod outer segment must pass from their site of synthesis in the inner segment, through the connecting cilium by IFT to the outer segment. In mouse mutants of an IFT motor subunit or of one of the IFT polypeptides, the outer segments either do not form, or if they do, they cannot be maintained and blindness results. Defects in cilia formation also have widespread effects on embryonic development. An example of this may be Situs Inversus, where organs such as the heart are randomly placed on the wrong side of the body midline. Improper assembly or function of the 9+0 primary cilia on the nodal cells of the vertebrate embryo may underlie this phenotype. These cilia are hypothesized to move putative inducers to one side of the embryo during early development. In some cases of this syndrome, other ciliary defects such as sterility also occur.
Are there any other functions of IFT other than that of assembly and maintenance of cilia and flagella? Yes, evidence is beginning to appear that the IFT process may be directly involved in the ciliary sensory processes. This implies that the IFT particles and/or their associated polypeptides are changed in the cilium and are carrying a message back to the cell body.
